It is likely that the capacity of the brain to remain healthy during aging depends upon its ability to adapt and nurture in response to environmental challenges. In these terms, main principles involved in hormesis can be also applied to understand relationships at a higher level of complexity such as those existing between the CNS and the environment. This review emphasizes the ability of diet, exercise, and other lifestyle adaptations to modulate brain function. Exercise and diet are discussed in relationship to their aptitude to impact systems that sustain synaptic plasticity and mental health, and are therefore important for combating the effects of aging. Mechanisms that interface energy metabolism and synaptic plasticity are discussed, as these are the frameworks for the actions of cellular stress on cognitive function. In particular, neurotrophins are emerging as main factors in the equation that may connect lifestyle factors and mental health. #
Introduction
We interact with a transforming environment that continuously shapes our biological functions including mental health. The brain is a plastic system that derives its functional organization from interaction with environmental factors. In these terms, hormesis defined as the capacity of low doses of a potentially harmful stimulus to promote beneficial changes in adaptive plasticity, takes action. The same principles that apply at the molecular and cellular levels seem to apply at the levels of whole organism physiology. Here, I discuss the mechanisms by which lifestyle factors mold the efficacy of neuronal connections and synaptic plasticity. The ability of specific aspects of lifestyle such as diet, exercise and other challenges to modulate mental function is becoming increasingly recognized. New evidence suggests that the supporting role of brain-derived neurotrophic factor (BDNF) on synaptic plasticity and learning and memory may be achieved by interfacing with mechanisms that modulate cell energy metabolism (Fig. 1) . New provocative evidence suggests that the involvement of BDNF with synaptic plasticity and energy metabolisms, may underlie even more profound biological processes such as those related to the epigenetic inheritance of cognitive traits. 
